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Patented Dec. 28, 1926.

UNITED STATES

1,612,607

PATENT OFFICE.

MARTIN J. FURLOING, OF HOUSION, TEXAS,

CONTROLLING DEVICE FOR LOCOMOTIVE SUPERYTATERS,

Application filed April 9, 1824, Serial MNo. 705,240,

This invention relates to a controlling de-
vice for dampers, especially adapted to be
used in connection with locomotive super-
heaters, and is in the nature of an improve-
ment on the damper controlling device dis-

[=:4

closed in U. 8. Patent No. 1,454,161, issued -

to me Mav 8, 1928,

In this class of devices a damper plate-

usually extends across the major portion of
the boiler shell, the upper part of which con-
tains the superheater, and is slidable verti-
eally to three different positions. In the
lowermost position of the damper plate the
draft is entirely-shut off; in the intermediate
I:

-
&

position the draft through the superheater
is still shut off; but the draft through the
front end chamber is open; and in theupper-
most position of the damper plate all the
drait outlets are open.

The general object of the present inven-
tion is to provide improved means for con-

20

trolling the position of the above mentioned

damper, this means in its preferred form be-
ing actuated by steam from the blower line.

25 Means are algo provided whereby the blower-

line is automatically closed between: the
damper controlling means and the smoke
stack, through the medium 6f the exhaust
from the cylinders, whenever a predeter-
mined speed is attained. .

The invention also comprises variousnovel
details of construetion and combinations of
elements, the advantages of which will be
specifically explained in the following de-
tailed deseription, which is to he read in
connecticn with the accompanying drawings
illustrating the preferred form of the in-
vention. '

In the drawings:

Higure 11s a vertical longitudinal section
through the front portion of a locomotive
having my invention installed therein, the
damper being shown in full open position.

Figure 2 15 a transverse section taken on
the line 2—2.of Figure 1.

<

Figure 3 is a detail view of a portion of.

the blower line showing the damper con-
trolling meunns and the exhaust actuated

tion of the hlower, the parts being shown in
the position whichthey ocetipy when the
blower throttle and the steam threttle arve
shut off. :

-stack there is a trana
>
g

valve for automatically contvolling the ne-
o oy

Figure 4 illustrates the same parts after
the blower throttle has. been: opened.:

Figure 5-illustrates the same parts after
the steamn throttle has also. been opened.

Figure 6.is a detail view of the blower
piston valve after it has heen closed by the
exhaust. ‘ '

Figure 7 is a longitudinal sectional view
of the blower throttle valve located in the
cab, the valve being shown in open position.

Figure 8 is a similar view shiowing: the
ralve closed. i s N

The locomotive, in- connection with which
my invention ig used, includes a beiler shell
10, from the front portion of which: extends -
 smoke stack 11. In .rear of the smoke-

and spaced some distance in rear of this is-
the front tube sheet ‘13, in-which are an-
chored the front ends of the upper boiler
tubes 14 and the lower boiler tubss 15. The -
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verse partition plate-12; 70

space between the front tube sheet 13 and the 75

LU
transverse partition plate-12, is divided by-a:
partition piate 16 intc a superheater box 17
and - front end chamber 18. Within the"
superheater chamber 17 is located g ‘super-:

heater header 19 to which are:connected the 80

coil units 20, coiled in the réspective tubes 14.

The transverse partition plate 12°is pro-
vided above the partition 16 and in front of-
the superheater with series of transversely
elongated draft outlets 21, and ‘beneath the

“partition: plate 16,is provided with draft-

outlets 22, similar to the'outlets 21, but about
twice as wide. A damper plate 28 is mount-
ed for vertical sliding movement adjacent
the transverse partition plate 12, and is pro-
vided with series of draft outlets 24, all of
which register with the corresponding ont-
lets 21 and 22 when the- damper is-in full
open  position, -as illustrated  in Figure 1.

¢
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When the damper is lowered %o intermediate 98

position, the outlets 21 ave closed and the
draft through the superheater is shut off, but.
the lower portions of the outlets 22 ave still
in registry with the openings 24 in the lower
part of the damper. When the damper ig 1
dropped to its lowermost position, both the
outlets 21 and 22 ave closed, and all dratft i«
shut off.

The means for operating the damper 23 -
includes opposed pairs of ars 25, which en- I

gage and support the damper, these arms be-
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ing secured to transverse rock shafts 26, and
being connected in pairs by vertical links
27. The rock shafts 26 are journaled in suit-
able bearings 28 secured to the boiler shell
10, and are rocked by means of a crank
arm 29, which is secured to one of the rock
shafts, where it extends outwardly beyond
the boiler shell 10. The crank arm 29 is
actuated to rock the shafts 26 for moving
the damper 23, through the medium of a pin
and slot connection 30 with the upper end
of a piston rod 31, which carries a small pis-
ton 82 at its lower end.

The small piston 32 is mounted for recip-
rocation in the cylindrical head 33, of the
damper piston valve 34. 'The cylindrical
head 33 is connected by a reduced stem por-
tion 35 with a larger head 36. The damper
piston valve 34 is housed within a casing 37,
having a reduced portion 38 for receiving
the comparatively small upper head 83 of
the valve. It will be observed that the valve
34 may move between the upper and lower
limits of the casing 37, while the small piston
32 may move between the upper and lower
limits of the cylindrical head 83 of the valve,
thus defining three positions to which the
damper 23 may be moved. In order that the
limiting positions of the damper may be ad-
justed, it is preferred to secure the hous-
g 37 to the side of the boiler shell 10 by
means of bolt and slot connections 39, so
that the same may be adjusted vertically.

In the absence of pressure within the valve
casing 37, both the valve 34 and the small
piston 32 will drop by gravity to their lower-
most positions, as shown in Higure 3, and the
damper 23 will also drop to its lowermost po-
sition shutting off all draft through both the
superheater chamber 17 and the front end
chamber 18. In order to raise the damper,
steam pressure is introduced first underneath
the small piston 32, raising it to the posi-
tion shown in Figure 4, where it engages the
stops 33% at the upper end of the cylinder
head 38, and raising the damper 23 to its
intermediate position to create a draft
through the front end chamber 18. When
pressure is also introduced underneath the
valve head 36, the latier is also raised and
the parts occupy the position shown in Fig-
ure 5, and the damper is raised to its upper-
most position, opening the draft through the
superheater 17; as well as through the front
end chamber 18.

In the preferred form of the invention, the
ralve chamber between the heads 33 and 36
is connected with the blower line, so that as
soon as the blower throttle valve is opened,
he initial opening of the damper will fol-
low. The blower steam is admitted from the
steam chest through the pipe 40, Figure T,
throttle valve casing 41 and pipe 42 to the
valve casing 37, from which it passes
through pipe 43 to the blower piston valve
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casing 44, and thence thirough the pipe 45,
underneath the skirt 46 of the smoke stack
11. The small piston 82, when in its lower-
most position is slightly spaced from the bot-
tom of the cylinder 83 by stop lugs 47, and
the space beneath the piston 32 1s in com-
munication with the space between the valve
heads 33 and 36 through ports 48. The pipe
42 ig preferably a littls larger than pipe 43,
and as soon as the blower throttle is opened,
pressure will be created within the casing 37,
and will enfer through the ports 48 under-
neath the piston 32, raising it te the position
shown in Figure 4, und raising the damper
to intermediate position. The downiwail
pressure on the larger head 36 will still
maintain the valve 34 in its lowermost posi-
tion.

The locomotive throttle valve is connected
by a pipe line 50 to the lower end of the
valve casing 37, so that as soon as the throt-
tle is opened, pressure is admitted under-
neath the head 36 to raise the latter and te
open the draft through the superheater. It
is to be understood that the head 36 is
slightly spaced from the bottom of the valve
casing by means of lugs 49, so that the pres-
sure reaches the entire area of the head 36
as soon as the throttle is opened.

An automatically actuated blower piston
valve 51 is located within the casing 44 be-
tween the damper valve casing 37 and the
smoke stack 11 to shut off the blower line,
while still leaving the dratt damper raised
and the draft through the superheater open.
The valve 51 has two heads 52, which in the
position shown in Figures 8, 4-and 5 are on
opposite sides of the inlet pipe 43 and outlet
pipe 45, so as to leave the blower line open.
Connected to the lower end of the valve 51
is a comparatively large piston head 58, en-
closed within the enlarged extension 54 of
the valve casing 44, and slightly spaced from
the lower end thereof by means of stop lugs
55. Leading from the lower end of the cas-
ing extension 54 is a pipe 58, which termi-
nates in an enlarged mouth 57, located with-
in an extension 58 of the exhaust line 59 or
otherwise connected to the exhaust line.
Whenever the blower line is in operation
therefore, and the locomotive reaches a pre-
determined speed, a portion of the exhaust
will be trapped within the mouth 57, and
will create sufficient pressure underneath the
piston head 53 to raise the latter to the posi-
tion shown in Figures 6, interposing the
lower head 52 of the valve between the in-
let pipe 43 and outlet pipe 45, and shutting
off the blower line when it is no longer
needed. This action, however, will not ma-
terially retard the discharge of the exhaust
around the sides of the mouth 57.

The blower throttle valve casing 41, which
1s shown in Figures 7 and 8, is located with-
in the cab and contains a double headed pis-
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ten valve 60, connected by a stem 61 to a
lever 62, and when moved to the position
shown in Figure 7 admits steam to the
blower line, which also operates the damper
23 in the manner heretofore explained.

When it is desired to close the damper, the
valve 60 is moved to the:position shown in
Figure 8, shutting off the pressure,. and vent-
ing the steam from. the valve casing 88
through the pipe 42 and vent pipe 63 which
opens to the atmosphere.

From the foregoing description it will be

noted :that as. soon as the blower throttle

valve is opened, the draft through the front

end chamber 18 will be opened, but the draft .
through  the superheater- 17 can mnot: be.

opened - until the steam . throttle valve is
opened, thus preventing any danger-of over-
heating the coils 20 before sufficient steam
is generated. The position of the damper is
automatically controlled - first to open the
draft through the front:end chamber 18 as
soon as the blower is applied, and-second to
open the draft through the superheater 17
as soon as the locomotive is started. As scon
as the locomotive reaches-a predetermined
speed, the exhaust from the cylinders auto-
matically raises the valve 51, and shuts off

the blower line when it is no longer needed;

while still leaving the blower throttle valve
open and the damper 28 in full open position.

From the- foregoing  description, it is
thought that the advantages of my-invention
will be fully apparent. It is, however; tc
be understood that the specific details -here-
in shown and described are merely for the
purpose of illustrating one means by which
the invention may be-carried out, and that
many modifications may be made therein
without departing from the salient features
of the invention or sacrificing any of its ad-
vantages,

What is claimed 1is:

1. In-a locomotive, the combination of a
superheater and a front:end chamber lo-

cated one above the other with' their front:

walls in the same plane, a damper therefor
normally held in closed position and operat-
ing when partially open to permit a draft
through the front end chamber and operat-
ing when fully open to also permit a draft
through the superheater, a blower. line for
increasing the draft, a valve for admitting
steam to the blower line, means connected
with the blower line between said valve and
the blower outlet and actuated by pressure

therein to partially open the damper, a loco-

motive throttle line, and means in communi-
cation therewith and actuated by pressure
therein to complete the opening movement
of the damper.

2. In-a locomotive, the combination of a
superheater and a front end chainber located

one above-the other with their front walls in -
the same plane; a vertically slidable:damper-

therefor normally held closed-and operat-
ing when partially open'.to permit a. draft
through the front end chamber and operat-
ing when fully open to permit a draft also
through the superlieater, a blower line for
inereasing. the draft, a. valve for admitting
steam to the blower line, means: connecied
with the blower line between said valve and
the blower outlet and actuated by pressure
therein to. partially raise the damper, a loco-
motive throttle line, and means in communi-
cation:-therewith and actuated by pressure
therein to complete the raising of the damp-
er to fully open position. :

3. In a locomotive having a superheater
and a front end chamber located one above
the other with' their front walls in the same
plane, and a damper therefor normally held
mn closed position-and operating when par-
tially open to permit a draft through the
front end chamber and operating when ful-
ly open to permit a. draft also through the
superheater, the combination of a piston,
means operable by the movement of. the
piston to open said lamper, a reciprocatory
piston valve having a head in which said
piston .is-reciprocable, means for introduc-
ing steam underneath said piston to ‘raise
the same within the valve and partially open
the damper, and means for introducing
steam underneath the piston valve to raise
the latter with the piston and complete the
opening of the damper.

4. In a locomotive the combination of a

- superheater and a front end chamber lo-

cated one above the other with their front
walls in the same plane, a damper therefor
normally held: in- closed position, a blower
line for increasing the draft, a valve for ad-
mitting steam to-the blower line; means con-
nected with the blower. line between said
valve and-the blower outlet and actuated by
pressure therein to-partially open the damp-
er and thereby permit a .draft through the-
front end chamber, a locomotive throttle
line, means in communication therewith and
actuated by pressure therein to complete the
opening of the damper and thereby to per-
mit a .draft:through the superheater, and
means for autematically closmg the blower
line between ifs outlet and the damper op-
erating means when the locomotive attains
a predetermined speed.:. _

5. In a locomotive, the combination of a
superheater and a frent end chamber lo-
cated one above the other with their front
walls in the same plane, a damper normally
held in closed position, a blower line, means
for introducing steam into the blower line,
a piston, means operable by the movement
of the piston to open the damper, a recipro-
catoery piston valve interposed in'the blower
line and having a head in which said piston
is mounted for: reciprocation,- said piston.
being operable when steam is introduced into
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the blower line to partially open said damper
and thereby permit a draft through the front
end chamber, means for independently in-
troducing pressure underneath the piston
valve to raise the game together with the pis-
ton to complete the opening of the damper
and thereby permit a draft through the su-
perheater, and means connected with the ex-
haust line of the locomotive for automatical-
ly cutting off the blower line between its
outlet and the damper operated means when
the Jocomotive . attains a predetermined
specd.

6. In a locomotive, the combination of a
superheater and a front end chamber locat-
cd one above the other with their front
valls in the same plane, a damper therefor
normally held closed and-operating when
partially open to permit a draft through the
front end chamber and operating when fully
open to permit a draft also through the su-
perheater, a blower line, meangs for introduc-
ing steam into the blower line, a reciproca-
tory valve interposed in the blower line and
having a cylinder head, a piston reciprocable
in said head, means operable by the move-
ment of the piston to open said damper, said
piston being operable by pressuve in the
blower line to partially open the damper, and

3¢ means for introducing pressure underneath

the valve to raise the same together with said
piston without interruption of the blower
line, to complete the opening of said damper.

7. In a locomotive, the combination of a
superheater and a front end chamber located
one above the other with their front walls
in‘ the same plane, a vertically slidable
damper therefor normally held closed by
gravity and operating when partially raised
to permit a draft through the front end
chamber and operating when fully raised to
also permit a draft through the superheater,
a blower line, means for introducing steam
into the blower line, a reciprocable valve in-
terposed in the blower line and having a cy-
lindrical head, a piston reciprocable in sald
head. means operable by the inovement of
the piston to open said damper, said piston
Leing operable by pressure in the Dblower
line to partially raize the damper, means for
introducing pressure underneath the valve
to raise the same together with said piston
without interruption of the blower line, to
complete the raising of said damper, and
neans connected with the exhaust line of
the locomotive and operable when the loco-
miotive attains a predetermined speed to cut
off the blower line between its outlet and
eaid reciprocatory valve.

8. In a locomotive, the combination of a
superheater and a front end chamber locat-
ed one above the other with their front walls

“in the same plane, a damper therefor nor-

mally held closed, a blower’ line, a locomo-
tive throttle line, a valve for introducing

1,612,007

steam into the blower line, means operating
when pressure is admitted to the blower line
for operating the damper to permit a draft
through the front end chamber and also op-
erating when pressure is admitted to the
locomotive throttle line to complete the
opening of the damper and thereby to per-
mit a draft through the superheater, a pis-
ton valve interposed in the blewer line be-
tween its outlet and the first mentioned
valve, and a stem trap in the exhaust line
of the locomotive and in communication
with said piston valve and operable to close
the same when the locomotive attains a pre-
determined speed.

9. In a locomotive, the combination of a
superheater and a front end chamber locat-
ed one above the other with their front walls
in the same plane, a damper therefor nor-
mally held closed and operating when pae-
tially raised to permit a draft through the
front end chamber and operating when {fully
raiged to also permit a draft through the
snperheater, a blower line, a valve for intru.
ducing steam into the blower line, a vecip-
rocatory valve interposed in the blower line
and having a cylindrical head, a piston op-
erable in sald head, means operable by the
movement of the piston to open said damper,
said piston being raised within said wvalve
iead upen the introduction of pressure into
the blower line, means for introducing pres-
sure underneath the valve to raise the same
together with said piston without interrup-
tion of the blower line, to complete the rais-
ing of the damper, a piston valve interposed
in the blower line between its outlet and the
first-mentioned valve, and a steam trap in
the exhaust line of the locomotive and in
communication with the piston valve and
operable to close the same when the locomo-
tive attains a predetermined speed.

10. In a locomotive, having a damper nor-
mally held closed, the combination of a ve-
ciprocatory piston, means operable by the
movement of the piston to partially or fully
open the damper, a rveeiprocatory piston

‘valve having a cylindrical head in which

said piston reclprocates, a pressure line for
introducing pressure underneath the piston
head to raise the same within said head to
partially open the damper while the valve
remains unmoved, and a second pressure
line for intrvoducing pressure underneath
the valve to raise the same together with the
piston to complete the opening of the
damper.

11. In a locomotive having a damper nor-
mally closed and movable to partially open
or fully open position, the combination of
a compennd piston valve and piston con-
trolling the position of the damper, a pres-
suve line associated with sald valve and op-
erating when under pressure to move the
piston within the valve and partially open
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the damper, and a second pressure line asso-
ciated with the valve and operating when
under - pressure in conjunction with the
pressure from the first-mentioned line to
raise the valve and piston together to com-
plete the opening of the damper.

12. In a locomotive having a damper
motnted  for vertical reciprocation and
normally held in its lowermost position by
gravity, the combination of a vertically re-
ciprocable piston valve having a cylindrical
head, a piston vertically reciprocable in said
head, means connected with said piston for
raising the damper, a pressure line associ-

S

ated with said valve and operating when
under pressure to raise the piston within the
valye and thereby raise the damper to inter-
mediate position, and a second pressure line
associated with the valve and operating
when under pressure in conjunction with the
pressure of the first mentioned line to raise
the valve together with the piston and there-
by to complete the raising of the damper.

In testimony, that I claim the foregoing

as my own, I have hereto affixed my signa-

ture. Vo ik

MARTIN J. FURLONG.
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